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1
LED LIGHTING DEVICE AND LED
LIGHTING CONTROL METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an LED lighting device,
and more particularly, to an LED lighting device capable of
controlling the light intensity of a light source.

2. Description of the Related Art

An LED lighting device may be configured to emit light
using a lighting emitting diode (ELD) as a light source and
control the light emission state, if necessary, and used as a
security light or streetlamp.

Korean Patent Laid-open Publication No. 10-2012-
0039394 discloses a lighting device which recognizes a mov-
ing object or person, intelligently recognizes the environment
in which the lighting device is installed, detects environmen-
tal elements so as to preferentially perform safety, security,
and warning functions for users in a limited space, and
reduces electric energy according to various functional ele-
ments.

Korean Patent No. 10-0681392 discloses a lighting control
device having a wireless security and control function. The
lighting control device uses an infrared sensor and an ultra-
sonic sensor and is wirelessly connected to a control system.
When the sensors are operated, the lighting control device
transmits an image photographed with a CCD camera and
manages entry and exit of people.

The lighting devices disclosed in the related arts control
light emission according to a simple analog method.

LED light sources made by different manufacturers may
have a difference in light intensity therebetween, even though
they have the same specification. An LED lighting device
may employ LED light sources made by a variety of manu-
facturers, and needs to reduce the difference in light intensity
among the LED light sources, in order to secure the reliability
of the product.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made in an
effort to solve the problems occurring in the related art, and an
object of the present invention is to provide an LED lighting
device capable of precisely controlling the light intensity of
an LED light source and performing a light intensity control
mode in a digital manner, and an LED lighting control
method.

Another object of the present invention is to provide an
LED lighting device capable of providing a normal mode and
a light intensity control mode, resolving a difference in light
intensity between LED light sources made by different manu-
factures and simply changing the normal mode and the light
intensity control mode in relation with a connection time and
an electrical connection state among a plurality of open-
circuit voltage pins, and an LED lighting control method.

Another object of the present invention is to provide an
LED lighting device capable of providing a light intensity
control mode for controlling the light intensity of an LED
light source, adjusting the duty ratio of a light intensity con-
trol signal in relation with a connection time and an electrical
connection state among a plurality of open-circuit voltage
pins in a state where the LED lighting device enters the light
intensity, and an LED lighting control method.

Another object of the present invention is to provide an
LED lighting device capable of controlling the light intensity
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of an LED light source through communication using an
external user management terminal and an LED lighting con-
trol method.

In order to achieve the above object, according to one
aspect of the present invention, an LED lighting device may
include: an LED light source unit; a light intensity control unit
configured to provide a light intensity control mode, provide
a light intensity control signal for changing a light intensity
after entering the light intensity control mode, and set the
light intensity control mode or change the light intensity
control signal by referring to a connection state among a
plurality of open-circuit voltage pins; and a light source driv-
ing unit configured to control a power signal provided to the
LED light source unit according to the light intensity control
signal.

According to another aspect of the present invention, an
LED lighting control method may include: recognizing any
one of a normal mode for maintaining a light intensity of an
LED light source by referring to a connection state among a
plurality of open-circuit voltage pins and a light intensity
control mode for controlling the light intensity of the LED
light source in stages; performing the normal mode for main-
taining the light intensity of the LED light source by main-
taining a duty ratio of a light intensity control signal provided
from a pulse generation module in response to the normal
mode; and performing the light intensity control mode for
controlling the light intensity of the LED light source by
increasing or decreasing the duty ratio of the light intensity
control signal provided from the pulse generation module in
response to the light intensity control mode.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, and other features and advantages of the
present invention will become more apparent after a reading
of the following detailed description taken in conjunction
with the drawings, in which:

FIG. 1 is a diagram illustrating an LED lighting device
according to an embodiment of the present invention;

FIG. 2 is a diagram for explaining a mode conversion
method using open-circuit voltage pins;

FIG. 3 is a flowchart for explaining the operation of a light
intensity control unit;

FIG. 4 is a flowchart for explaining a method for control-
ling a light intensity in a light intensity control mode;

FIG. 5 is a block diagram illustrating an LED lighting
device according to another embodiment of the present inven-
tion; and

FIG. 6 is a flowchart for explaining communication
between an input/output unit and a user management termi-
nal.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Reference will now be made in greater detail to a preferred
embodiment of the invention, an example of which is illus-
trated in the accompanying drawings. Wherever possible, the
same reference numerals will be used throughout the draw-
ings and the description to refer to the same or like parts.

FIG. 1 is a diagram illustrating an LED lighting device
according to an embodiment of the present invention. Refer-
ring to FIG. 1, the LED lighting device 100 includes an LED
light source unit 110, a light source driving unit 120, a light
intensity control unit 130.

The LED light source unit 110 uses an LED as a light
source, and has a longer lifespan and faster response speed
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than devices using other light sources. The LED light source
unit 110 receives power required for light emission from the
light source driving unit 120, and the brightness of the LED
light source unit 110 may be adjusted according to the amount
ofpower. The LED light source unit 110 may be configured to
sense surrounding environment such as illuminance and con-
trol a light intensity.

The LED light source included in the LED light source unit
110 may have a different maximum light intensity depending
on a manufacturer. Thus, when an LED light source having a
different specification from a preset LED light source is
employed, the LED light source unit 110 needs to control the
light intensity of the LED light source.

As an embodiment for controlling the light intensity of the
above-described light source, the LED light source unit 110
may further include a separate test light source module (not
illustrated) for preferentially performing test light emission.
According to the test light emission of the test light source
module, a duty ratio of a light intensity control signal of the
light intensity control unit 130 may be changed. In another
embodiment, the LED light source unit 110 may include one
or more LED light sources. In this case, the entire light inten-
sity of the LED light source unit 110 may be controlled on the
basis of the light intensity of the one or more LED light
sources.

The light source driving unit 120 generates power based on
the light intensity control signal provided from the light inten-
sity control unit 130, and provides the generated power to the
LED light source unit 110.

The light intensity control signal may be provided as a
square-wave signal corresponding to a pulse signal, and the
light source driving unit 120 may provide an amount of
power, which is proportional to the duty ratio of the light
intensity control signal, to the LED light source unit 110.
Thus, the light intensity of the LED light source unit 110 may
be set according to the duty ratio of the light intensity control
signal provided from the light intensity control unit 130. The
light source driving unit 120 may perform power conversion
based on the light intensity control signal. For this operation,
the light source driving unit 120 may include a power con-
version circuit which is switched according to the light inten-
sity control signal. In particular, the light source driving unit
120 may include a flyback converter or AC to DC converter
for converting AC power to DC power.

The light intensity control unit 130 may be designed to
provide light intensity control signals for a normal mode and
a light intensity control mode. The light intensity control unit
130 may provide a light intensity control signal for maintain-
ing a light intensity in the normal mode and a light intensity
control signal for controlling a light intensity through a plu-
rality of steps in the light intensity control mode.

The light intensity control unit 130 may generate a light
intensity control signal as a pulse signal having a duty ratio,
that is, a digital signal or generate a light intensity control
signal as an analog signal which is expressed as a change of
voltage level.

The light intensity control unit 130 may include a pulse
generation module 131 to generate a light intensity control
signal as a digital signal. More specifically, the light intensity
control unit 130 may include a pulse generation module 131,
a mode conversion module 132, and a nonvolatile memory
133.

The light intensity control unit 130 outputs a pulse signal of
the pulse generation module 131 as a light intensity control
signal. That is, a pulse signal outputted from the pulse gen-
eration module 131 may be provided as a light intensity
control signal to the light source driving unit 120.
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More specifically, the pulse generation module 131 may
internally generate a pulse signal which is to be outputted as
a light intensity control signal. The light intensity control
signal may include on and off signals which are interchanged
during a predetermined cycle, and the duty ratio of the light
control signal may be expressed as the ratio of the time for
which the light control signal is maintained in an ON state
with respect to one cycle of the pulse signal. In order to output
the above-described light intensity control signal, the pulse
generation module 131 may be implemented with an oscilla-
tion circuit such as a pulse width modulation (PWM) genera-
tor.

For example, when the pulse generation module 131 con-
trols the duty ratio of the light intensity control signal in the
range of 60% to 80% with respect to one cycle of the pulse
signal, the light source driving unit 120 may provide an
amount of power, which is proportional to the duty ratio of the
light intensity control signal, to the LED light source unit 110.
Then, the LED light source unit 110 is controlled to emit light
at 60% to 80% of the maximum light emission level.

The duty ratio of the light intensity control signal may be
controlled through the pulse generation module 131. As the
duty ratio of the light intensity control signal is increased, the
light source driving unit 120 may provide increased power to
the LED light source unit 110. As a result, the light intensity
of the LED light source unit 110 may be increased. On the
other hand, as the duty ratio of the light intensity control
signal is decreased, the light source driving unit 120 may
provide decreased power to the LED light source unit 110. As
a result, the light intensity of the LED light source unit 110
may be decreased.

The mode conversion module 132 provides information for
determining a mode to the pulse generation module 131. That
is, the mode conversion module 132 may change the normal
mode and the light intensity control mode ofthe LED lighting
device 100.

When the mode conversion module 132 provides informa-
tion corresponding to the normal mode, the pulse generation
module 131 reads digital control data stored in the nonvolatile
memory 133 and outputs a light intensity control signal hav-
ing a duty ratio corresponding to the digital control data. In
this case, the value of the digital control data of the nonvola-
tile memory 133 is not updated but constantly maintained,
and the pulse generation module 131 outputs a light intensity
control signal for maintaining a duty ratio in response to the
digital control data having a constant value. As a result, the
amount of power provided to the LED light source unit 110
from the light source driving unit 120 is constantly main-
tained, and the LED light source unit 110 emits light at a
constant light intensity.

In the case of the light intensity control mode, the mode
conversion module 132 provides information indicating the
light intensity control module and information for increasing
or decreasing the duty ratio of the light intensity control signal
to the pulse generation module 131. In response to the infor-
mation, the pulse generation module 131 updates the value of
the changed duty ratio of the light intensity control signal as
digital control data into the nonvolatile memory 132. Thus,
the duty ratio of the light intensity control signal increases or
decreases in response to the light intensity control mode.
Furthermore, the pulse generation module 131 updates the
value of the changed duty ratio as digital control data into the
nonvolatile memory 132, and provides a light intensity con-
trol signal having a duty ratio corresponding to the updated
digital control data. As a result, the power provided to the
LED light source unit 110 from the light source driving unit
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120 is increased or decreased, and the LED light source 110
emits light at the increased or decreased light intensity.

The mode conversion module 132 may include various
units to provide information through which the pulse genera-
tion module 131 can determine a mode and information for
increasing or decreasing the duty ratio. For example, the
mode conversion module may include a plurality of open-
circuit voltage pins. The plurality of open-circuit voltage pins
are represented by 210, 220, and 230 of FIG. 1, and will be
described below with reference to FIG. 2.

The nonvolatile memory 133 stores digital control data on
the duty ratio of a light intensity control signal, as described
above. For example, the nonvolatile memory 133 may be
implemented with EEPROM (Electrically erasable and pro-
grammable ROM). Whenever the duty ratio of a light inten-
sity control signal is changed, the nonvolatile memory 133
stores the value of the duty ratio as digital control data. The
digital control data stored in the nonvolatile memory 133 may
be used in the normal mode or used for determining an initial
light intensity in the light intensity control mode.

According to the embodiment of the present invention, the
light intensity control unit 130 may include a plurality of
open-circuit voltage pins 210, 220, and 230. Referring to FIG.
2, the plurality of open-circuit voltage pins 210 to 230 may be
formed to protrude from the light intensity control unit 130.
Open-circuit voltage signals of adjacent pins may be set to
have different values. FIG. 2 illustrates that the plurality of
open-circuit voltage pins 210 to 230 are formed on the light
intensity control unit 130 implemented with a chip. As illus-
trated in FIG. 1, however, the plurality of open-circuit voltage
pins 210 to 230 may be electrically connected to the mode
conversion module 132 within the light intensity control unit
130.

In an embodiment, the plurality of open-circuit voltage
pins 210 to 230 may include a first power connection pin 210,
a second power connection pin 220, and a ground connection
pin 230. Each of the power connection pins 210 and 220 may
be connected to the ground connection pin 230 through a
jumper 240. The jumper 240 may be defined to include an
electric medium such as a conducting wire for electrically
connecting two nodes or two terminals separated from each
other on a circuit.

The mode conversion module 132 may determine whether
the mode is the normal mode or the light intensity control
mode, depending on a state in which the first and second
power connection pins 210 and 220 and the ground connec-
tion pin 230 are electrically connected through the jumper
240.

For example, the mode conversion module 132 may be set
to enter the normal mode when the first and second power
connection pins 210 and 220 and the ground connection pin
230 are opened for a specific time or more after power on, as
illustrated in FIG. 2A.

Furthermore, the mode conversion module 132 may be set
to enter the light intensity control mode when the first power
connection pin 210 and the ground connection pin 230 are
electrically connected through the jumper 240 for a specific
time or more after power on, as illustrated in FIG. 2B.

On the other hand, the mode conversion module 132 may
be set to enter the light intensity control mode when the first
power connection pin 210 and the ground connection pin 230
are electrically connected through the jumper 240 for a spe-
cific time or more after power on, as illustrated in FIG. 2B,
and then the second power connection pin 220 and the ground
connection pin 230 are electrically connected through the
jumper 240 for a specific time or more, as illustrated in FIG.
2C.
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The mode conversion module 132 may enter the normal
mode or the light intensity control mode when the mode
conversion is performed. When entering the light intensity
control mode, the mode conversion module 132 may control
the duty ratio of'the light intensity control signal according to
the electrical connection among the first and second power
connection pins 210 and 220 and the ground connection pin
230 through the jumper 240.

According to the embodiment of the present invention, the
plurality of open-circuit voltage pins 210 to 230 may be used
to control the duty ratio as illustrated in FIGS. 2B and 2C.
More specifically, the mode conversion module 132 may
control the duty ratio of the light intensity control signal in
relation with the connection time or the connection state
among the first and second power connection pins 210 and
220 and the ground connection pin 230 through the jumper
240.

For example, when the first power connection pin 210 and
the ground connection pin 230 are electrically connected
through the jumper 240 after entering the light intensity con-
trol mode, the mode conversion module 132 may provide
information for increasing the duty ratio of the light intensity
control signal in stages according to a predetermined time
rate, to the pulse generation module 131. On the other hand,
when the second power connection pin 220 and the ground
connection pin 230 are electrically connected through the
jumper 240 after entering the light intensity control mode, the
mode conversion module 132 may provide information for
decreasing the duty ratio of the light intensity control signal in
stages according to a predetermined time rate, to the pulse
generation module 131.

Thus, when a difference occurs in light intensity between
LED light sources because they were made by different
manufacturers, the LED lighting device according to the
embodiment of the present invention may correctly and pre-
cisely adjust the light intensities of the LED light sources, in
comparison to the related art in which general variable resis-
tors are used to adjust the brightness of the LED light sources.

In the LED lighting device 100 according to the embodi-
ment of the present invention, the mode conversion module
132, or particularly, the plurality of open-circuit voltage pins
210 to 230 may be exposed to the outside such that a user
conveniently performs mode conversion or duty ratio control.
The plurality of open-circuit voltage pins 210 to 230 exposed
to the outside may be subjected to a molding process after the
light intensities of the LED light sources are adjusted. Thus,
the influence of external contact or moisture may be avoided
to secure the reliability of the device.

FIG. 3 is a flowchart for explaining the operation of the
light intensity control unit 130. The light intensity control unit
130 may set the mode by referring to the electrical connection
among the plurality of open-circuit voltage pins 210 to 230
after power on, and perform the light intensity control of the
LED light source unit 110 by referring to the electrical con-
nection state among the plurality of open-circuit voltage pins
210 to 230 after setting the mode.

Specifically, after power on at step S310, the mode conver-
sion module 132 of the light intensity control unit 130 sets the
mode at step S312. Suppose that the mode is set to the normal
mode when the first and second power connection pints 210
and 220 and the ground connection pin 230 are opened for a
specific time or more, and set to the light intensity control
mode when the first power connection pin 210 and the ground
connection pin 230 are electrically connected for a specific
time or more. In this case, the mode conversion module 132
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may set the mode by referring to the electrical connection
state among the plurality of open-circuit voltage pins 210 to
230.

Then, when the mode is set to the light intensity control
mode at step S314, a process of FIG. 4 is performed at step
S316. At step S316, the mode conversion module 132 and the
pulse generation module 131 increase or decrease the light
intensity by referring to the electrical connection state among
the plurality of open-circuit voltage pins 210 to 230. On the
other hand, when the mode is set to the normal mode at step
S314, the mode conversion module 132 and the pulse genera-
tion module 131 maintain the light intensity at step S318. The
operation based on the above-described processes may be
maintained until power off at step S320.

In the normal mode, the mode conversion module 132
provides information indicating the normal mode to the pulse
generation module 131, and the pulse generation module 131
recognizes the normal mode and reads digital control data
from the nonvolatile memory 133. Then, the pulse generation
module 131 provides a light intensity control signal maintain-
ing a duty ratio corresponding to the digital control data to the
light source driving unit 120. That is, the light intensity of the
LED light source unit 110 is constantly maintained.

In the light intensity control mode, the light intensity con-
trol unit 130 performs an operation of increasing/decreasing
a light intensity through the process of FIG. 4.

First, the mode conversion module 132 checks the open-
circuit voltage pins at steps S410, and determines whether to
increase or decrease a pulse width PWM at step S142.

That is, when the first power connection pin 210 and the
ground connection pin 230 are connected through the jumper
249 for a specific time as illustrated in FIG. 2B, the mode
conversion module 132 provides information for increasing
the duty ratio of the light intensity control signal in stages at
a predetermined rate in proportion to the connection time.
When the second power connection pin 220 and the ground
connection pin 230 are connected through the jumper 240 for
a specific time as illustrated in FIG. 2C, the mode conversion
module 132 provides information for decreasing the duty
ratio of the light intensity control signal in states at a prede-
termined rate in proportion to the connection time.

In response to the information provided from the mode
conversion module 132, the pulse generation module 131
increases the duty ratio of the light intensity control signal at
step S414 or decreases the duty ratio of the light intensity
control signal at step S416. Then, the pulse generation mod-
ule 131 updates the value of the changed duty ratio as digital
control data into the nonvolatile memory 133 in real time at
step S418. Furthermore, the pulse generation module 131
generates a light intensity control signal having a duty ratio
based on the updated digital control data, and provides the
generated light intensity control signal to the light intensity
driving unit 120 so as to control the light intensity at step
S420.

Referring to FIG. 5, the LED lighting device 100 according
to the embodiment of the present invention may further
include a sensor unit 300 and an input/output unit 310.

The sensor unit 300 may be configured to sense the change
in surrounding environment of the LED lighting device 100
through a sensor and provide the sensing information to the
pulse generation module 131 of the light intensity control unit
130. The sensor unit 300 may include a PIR sensor or CDS
sensor. The PIR sensor may correspond to a sensor which
recognizes whether an object in front of the sensor blocks
infrared light, and the CDS sensor may correspond to a sensor
which recognizes an illuminance difference in the surround-
ing environment and digitalizes the recognized illuminance
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difference. The pulse generation module 131 of the light
intensity control unit 130 may adjust the light intensity of the
LED light source unit 110 by referring to the sensing infor-
mation provided from the sensor unit 300.

The input/output unit 310 may receive a user control signal
corresponding to the digital control data from an external unit
management terminal (not illustrated) and provide the
received user control signal to the light intensity control unit
130. Setup information ofthe LED lighting device 100, set in
the light intensity control unit 130, may be provided to the
external user management terminal through the input/output
unit 310.

FIG. 6 is a flowchart for explaining a process of commu-
nicating with the external user management terminal through
the input/output unit 310.

The input/output unit 310 scans whether a user control
signal is transmitted from the user management terminal at
step S610. When the user control signal is transmitted from
the user management terminal, the input/output unit 310
stores the user control signal as digital control data in the
nonvolatile memory 133 of the light intensity control unit 130
at step S620.

Then, the pulse generation module 131 of the light inten-
sity control unit 130 provides a light intensity control signal
using the digital control data stored in the nonvolatile
memory 133 at step S614.

For example, the input/output unit 310 may receive a signal
for resetting the digital control data stored in the nonvolatile
memory 133 from the user management terminal. The input/
output unit 310 may transmit the reset signal to the nonvola-
tile memory 133 of the light intensity control unit 130, and the
digital control data of the nonvolatile memory 133 of the light
intensity control unit 130 may be reset.

According to the embodiments of the present invention, the
LED lighting device may control the light intensities of LED
light sources in a digital manner.

Furthermore, the LED lighting device may provide the
normal mode and the light intensity control mode, resolve a
difference in light intensity between LED light sources made
by different manufactures, and simply change the normal
mode and the light intensity control mode in relation with the
connection time and the connection state among the plurality
of open-circuit voltage pins, which makes it possible to pro-
vide users’ convenience.

Furthermore, the LED lighting device may provide the
light intensity control mode for adjusting the light intensities
of LED light sources, control power provided to the LED light
sources in relation with the connection time and the electrical
connection state among the plurality of open-circuit voltage
pins, and simply adjust the light intensities of the LED light
sources having a large difference in light intensity.

Furthermore, the LED lighting device may simply control
the light intensities of the LED light sources through commu-
nication using a user management terminal.

Although a preferred embodiment of the present invention
has been described for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and the spirit of the invention as disclosed in the accom-
panying claims.

What is claimed is:

1. An LED lighting device comprising:

an LED light source unit;

a light intensity control unit configured to provide a light
intensity control mode, provide a light intensity control
signal for changing a light intensity after entering the
light intensity control mode, and set the light intensity
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control mode or change the light intensity control signal
by referring to a connection state among a plurality of
open-circuit voltage pins; and

a light source driving unit configured to control a power
signal provided to the LED light source unit according to
the light intensity control signal.

2. The LED lighting device of claim 1, wherein the light
intensity control unit provides the light intensity control sig-
nal which is expressed as a change in voltage level.

3. The LED lighting device of claim 1, wherein the light
intensity control unit provides a pulse signal having a duty
ratio as the light intensity control signal.

4. The LED lighting device of claim 3, wherein the light
intensity control unit enters the light intensity control mode
according to a combination in which at least a part of the
open-circuit voltage pins are connected or opened.

5. The LED lighting device of claim 4, wherein the light
intensity control unit enters the light intensity control mode
when at least a part of the open-circuit voltage pins are con-
nected and then opened and the connection state among the
open-circuit voltage pins is not changed for a specific time.

6. The LED lighting device of claim 4, wherein after enter-
ing the light intensity control mode, the light intensity control
unit increases the duty ratio of the light intensity control
signal in stages while a part of the open-circuit voltage pins
are connected, and decreases the duty ratio of the light inten-
sity control signal in stages while another part of the open-
circuit voltage pins are connected.

7. The LED lighting device of claim 6, wherein the light
intensity control unit stores the changed light intensity con-
trol signal as digital control data in a nonvolatile memory, and
generates and outputs the light intensity control signal using
the stored digital control data.

8. The LED lighting device of claim 4, wherein the light
intensity control unit comprises:

a mode conversion module comprising the plurality of
open-circuit voltage pins and configured to provide
information for changing the mode or the duty ratio
according to the combination in which a part of the
open-circuit voltage pins are connected or opened; and

a pulse generation module configured to recognize a nor-
mal mode and the light intensity control mode according
to the information provided from the mode conversion
module and generate the light intensity control signal of
which the duty ratio is changed in response to the light
intensity control mode.
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9. The LED lighting device of claim 8, wherein the light
intensity control unit further comprises a nonvolatile memory
configured to store digital control data, and
the pulse generation module updates the value of the light
intensity control signal, of which the duty ratio was
changed, as the digital control data into the nonvolatile
memory, and generates and outputs the light intensity
control signal using the digital control data updated into
the nonvolatile memory.
10. The LED lighting device of claim 9, wherein at least the
plurality of open-circuit voltage pints in the LED lighting
device are subjected to a molding process for a waterproof
function.
11. The LED lighting device of claim 3, wherein the light
intensity control unit enters a normal mode according to a
combination in which at least a part of the open-circuit volt-
age pins are connected or opened, and generates and outputs
the light intensity control signal using digital control data
stored in a nonvolatile memory in the normal mode.
12. The LED lighting device of claim 1, wherein the LED
light source unit comprises one or more LED light sources,
and the light intensity control unit controls the entire light
intensity of the LED light source unit based on the brightness
of'the one or more LED light sources.
13. An LED lighting control method comprising:
recognizing any one of a normal mode for maintaining a
light intensity of an LED light source by referring to a
connection state among a plurality of open-circuit volt-
age pins and a light intensity control mode for control-
ling the light intensity of the LED light source in stages;

performing the normal mode for maintaining the light
intensity of the LED light source by maintaining a duty
ratio of a light intensity control signal provided from a
pulse generation module in response to the normal
mode; and

performing the light intensity control mode for controlling

the light intensity of the LED light source by increasing
or decreasing the duty ratio of the light intensity control
signal provided from the pulse generation module in
response to the light intensity control mode.

14. The LED lighting control method of claim 13, wherein
the performing of the light intensity control mode comprises
increasing or decreasing the duty ratio of the light intensity
control signal by referring to the connection state among the
plurality of open-circuit voltage pins.
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